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I. INTRODUCTION
THE INCIDENCE OF WC CLAIMS
I. INTRODUCTION
There is a great deal of policy interest in the incidence of workers' 
compensation (WC) claims, since the number of claims and their severity are 
the major determinant of the cost of workers' compensation programs. While 
benefit levels are also a significant determinant of WC costs, the exposure 
classification and actual experience is much more important in determining 
an individual employer's costs. The insurance industry goes to considerable 
expense to accumulate and analyze workers' compensation claims statistics by 
classification. Such data are used in most states to establish workers' 
compensation insurance rates appropriate to different lines of business. 
These pooled data on claims incidence are also generally the starting point 
for the estimation of WC premiums for a given employer.
The connection between the pooled data and the actual charged rate for 
WC insurance coverage is fairly direct in the case of employers who purchase 
commercial workers' compensation insurance. Unfortunately, this frequently 
means that the connection between the firm's own claims experience and their
r\
WC costs is reduced. For self-insured employers, the relationship between
 "-See the excellent paper by C. Arthur Williams on "Workers' 
Compensation Insurance Rates" in James Chelius, editor, Current Issues in 
Workers' Compensation (Kalamazoo, Michigan: W.E. Upjohn Institute for 
Employment Research) 1986, pp 209-236.
John D. Worrall and Richard J. Butler, "Some Lessons From the 
Workers' Compensation Program" in Monroe Berkowitz and M. Anne Hill, 
editors, Disability and the Labor Market (Ithaca, New York: ILR Press) 1986, 
pp 95-123, for a discussion of the group incentive problems created by these 
procedures .
their own claims experience and their WC costs is very direct and may even 
be subject to a significant degree of employer control. While there are 
exceptions, the linkage between claims experience and workers' compensation 
costs is apparent to most employers and, as a result, there is a significant 
interest in trying to reduce the number of claims wherever possible.
This report seeks to document the range of variation in WC claims 
incidence among Michigan employers in different industries and locations, 
and of varying sizes and ownership types. It originated as a preliminary 
step in a more focussed effort to probe the variation in claims incidence at 
the individual employer level and the contribution of employer disability 
management policies to this variation (the Disability Management Study).
To secure a sample for the Disability Management Study, it was 
necessary to review the WC experience of all Michigan employers in a 
systematic way. Data were secured on WC cases closed in Michigan in 1986 
from the Bureau of Workers' Disability Compensation. These were then 
matched to employment levels of firms in the second quarter of 1986 supplied 
by the Michigan Employment Security Commission. The result is an estimate 
of the closed claims incidence for a wide selection of employers in Michigan 
in 1986. This report presents the results of that analysis.
The picture that emerges is one of incredible diversity in experience. 
It will be shown that closed claims incidence commonly varies among 
employers by a factor of 10 (i.e. 1,000 percent) even though those employers 
would seem to be similar in exposure. Further descriptive detail is
provided in the text below. There are tabular presentations of closed 
claims incidence by employer size, industry, location, and ownership type. 
A graphical analysis of variation in claims incidence at the industry level 
is presented. In addition, these explanatory factors are entered into a 
multivariate analysis to reveal the independent contribution of each factor 
to the total variance in claims incidence among Michigan employers.
The policy significance of this project is clear. If employers are 
experiencing wide variation in their WC claims incidence, and these 
differences hold up consistently from year to year, a likely conclusion is 
that employer policy initiatives could have considerable impact on lowering 
the WC claims incidence in specific situations. If that is true, it is 
critically important to determine what those initiatives might be, and how 
those employers have managed to obtain this performance, since lower claims 
incidence is in everyone's interest. Beneficiaries of reduced WC claims 
incidence include the workers who will not get injured as frequently, the 
employers who will not have to pay so many WC claims, and the general public 
who will not have to bear the burden of lost production time through higher 
prices in the marketplace.
II. THE DATA FOR CLAIMS INCIDENCE ANALYSIS
II. THE DATA FOR CLAIMS INCIDENCE ANALYSIS 
A. The BWDC Data
Data on workers' compensation cases closed during calendar year 1986 
were obtained from the Bureau of Workers' Disability Compensation (BWDC) of 
the Michigan Department of Labor. This involved reading 655,949 cases from 
COMPMAST, BWDC's computer data base, and selecting the 76,895 cases that had 
been closed in 1986. These cases were then put into a separate data base 
containing the relevant items from COMPMAST. This data base was the 
starting point for the present study.
A "closed" case is one that is no longer in active payment status or 
pending administrative action. This can mean that the individual WC 
claimant has recovered from a disability and returned to work, that the 
claimant has accepted a lump-sum settlement (referred to as a redemption of 
liability in Michigan) and released the insurer from further liability, that 
the claim has been found unworthy in an administrative procedure, or by 
mutual agreement of the parties, or even that the claimant has died after a 
period of weekly benefit payments.
It is both an administrative treatment, since closed cases are 
"retired" and no longer followed actively by BWDC personnel, and a quasi- 
legal status, since many closed cases are clearly closed permanently.
o
-'Thanks to Ed Welch, Jack Miron, Kathy Rademacher and her staff, Wan 
Chien, and Jean Halm for their assistance with this part of the project.
However, it is very possible for closed cases to be reopened if 
circumstances change, although redemptions are subject to reopening in 
Michigan only under very strict requirements.
Closed cases were selected for study for a number of reasons. First 
and foremost, it is preferable to study closed cases because all the details 
about the case are known with certainty. It is not necessary to speculate 
about how long the disability may last or what expenses will be incurred, 
all this is in the record. Second, it is easier to sample from closed cases 
because the administrative procedure of closure provides ready access to a 
sampling frame and because examining case records does not interfere with 
current operations of the administrative agency. Third, the sample drawn 
here was also designed to be compared to a closed claim sample drawn from 
BWDC records in 1978, so using identical methodology was an advantage.
The individual claims data first had to be accumulated by employer ID 
(BWDC uses the Federal Employer Identification Number or FEIN) to get a 
picture of how many cases had been closed by each employer in the state of 
Michigan during 1986, since BWDC does not organize their data by employer. 
This also meant that some alteration of BWDC data had to occur, particularly 
in the case of claims involving multiple employers. From the BWDC point of 
view, one claim involves one injured worker, one or more injury dates, and 
any number of employers and insurance carriers. But from the point of view
H. Allan Hunt, Workers ' Compensation System in Michigan 
(Kalamazoo, Michigan: W.E. Upjohn Insitute for Employment Research) 1982, 
Chapter 1 for a discussion of the different sampling strategies for WC 
populations and the advantages and disadvantages of each.
of this study, each claim against a particular employer was a different 
claim.
Thus, from the 76,895 BWDC claims closed in 1986, we tabulated 79,698 
claims each involving a single claimant and a single employer. In other 
words, an additional 2,803 closed claims were "created" when BWDC claims 
were tabulated against individual employers. There were a total of 1,954 
BWDC claims (2.5 percent of total) involving multiple employers, so there 
were an average of 2.43 employers involved in each of these cases 
[(2,803/1,954) + 1) - 2.43]. It is interesting to note that the maximum 
number of employers involved in a single claim was 13!
When the 79,698 closed cases were tabulated by employer ID, a total of 
19,250 employers were revealed to have closed at least one case in 1986. 
This means that there were an average of four cases closed per employer 
among those who closed at least one case in 1986. A total of 2,219 closed 
cases (2.8 percent) were omitted from the analysis because the employer ID 
was missing or unknown. Table 1 shows the distribution of the number of 
closed cases by employer in Michigan for 1986. It is obvious that a small 
number of employers account for a very significant share of the WC claims
^There is also a minor inaccuracy that was introduced into the data 
because of this procedure. COMPMAST does not track closure dates separately 
against each employer involved in a claim. Thus it was necessary to assume 
that the BWDC claim closed simultaneously against all employers involved in 
each claim. This is known to be inaccurate in some cases since employers 
are sometimes dropped or dismissed from claims (especially litigated claims) 
as the administrative process works toward a final resolution. The degree 
of bias is unknown, but it is clear that some of the 2,803 closed claims 
that were created by this process actually closed before 1986. In the 
remainder of this paper, this distinction will be ignored.
population. There were 161 employers who had 50 closed cases or more. Thus 
less than one percent of Michigan employers accounted for nearly 31 percent 
of all closed cases in 1986.
On the other end of the distribution, there were 14,561 (76% of total) 
employers who closed two WC cases or less during 1986. Further, a total of 
18,055 employers (nearly 94% of the total) experienced closure of less than 
10 cases in 1986. This is a dramatic indication of why employer familiarity 
with the WC system is so rare among all but the most active employers. 
While the cost of workers' disability compensation may be very significant 
for these employers, they really do not have a large experience base in the 
handling of claims. Besides, their insurance carriers generally handle the 
details for them; all they see is the cost of the insurance premium when it 
comes due.
The small incidence of closed WC claims among Michigan employers 
becomes even more apparent when these figures are compared to the entire 
universe of employers. Recall that the 19,250 employers discussed here are 
only the employers that actually closed one or more WC claims in 1986. But 
according to data to be presented later, there were actually 154,882 
employers operating in the state of Michigan in the middle of 1986. Thus, 
only about 12.4 percent of all Michigan employers even had one closed claim 
in 1986. Further, the 1,195 employers who closed more than nine claims only 
represent 0.8% of the total employers population.
Table 1 
1986 CLOSED CASE POPULATION
Maximum # of 
Cases Closed 
Per Employer
1-2 Cases 
3-4 Cases 
5-9 Cases 
10-49 Cases 
50+ Cases
Total # of 
Closed Cases
17,557
6,985
9,168
19,922
23.847
Total # of 
Employers
14,561
2,074
1,420
1,034
161
Average 
Caseload
1.2
3.4
6.5
19.3
148.1
% Total 
Cases
22.7%
9.0%
11.8%
25.7%
30.8%
% Total 
Employers
75.6%
10.8%
7.4%
5.4%
0.8%
Total 77,479 19,250 4.0 100.0% 100. 0'
There is a significant research problem that arises because of the low 
incidence of closed claims among Michigan employers, as well. In essence, 
this research is built upon the assumption that one year's closed claims 
experience, when compared to employment levels for the same period, will be 
a sufficient sample to accurately estimate the incidence of WC claims for 
individual employers in Michigan. But if WC claims are sufficiently 
infrequent, a one year slice-in-time sample will not be adequate to estimate 
the incidence of claims accurately. This can be illustrated with a 
numerical example.
Suppose a given employer has 100 employees and a "true" incidence of WC 
claims of one per 100 employees per year. Depending on the vagaries of the 
employer's accident experience, the rate of recovery of injured workers, the 
possible administrative delays if the case is contested, and other 
unpredictable events, it is entirely possible that this employer might close 
no cases at all in a given year. They also might close two or more cases in 
the following year, depending on events. Thus it would be very easy to make 
a large proportional error in estimating the incidence of claims over a one 
year period if that incidence is very low.
On the other hand, a large employer with 10,000 employees and the same 
incidence of one claim per 100 employees per year would be expected to close 
about 100 claims each year. Even if the observed value was as low as 90 or 
as high as 110 claims in a given year, our estimate of the incidence of 
claims against this employer would be fairly accurate. In a statistical 
sense, this is sampling variability imposed by the slice-in-time sample
compounded by the low probability of the events we are trying to measure. 
For this reason, it is appropriate to think of the estimates presented here 
as sample statistics, even though we actually began with the universe of WC 
cases closed in Michigan in 1986. This is also a major justification for 
confining the analysis to firms with 50 employees or more, as will be 
discussed later.
Once the 19,250 employers with at least one WC claim closed in 1986 had 
been identified, it was necessary to secure their employment level to 
calculate the claims incidence rate. Unfortunately, BWDC does not maintain 
any data on employment levels. Therefore, it was necessary to match the 
BWDC employer data base developed at the Upjohn Institute against another 
data base that included employment information.
B. The MESC Data and the Match
From among the various possibilities, the Michigan Employment Security 
Commission (MESC) ES-202 data were selected for the match. 6 These data are 
reported by individual employers to MESC on a quarterly basis. They provide 
administrative support for the unemployment insurance system. While MESC 
does not use the Federal Employer Identification Number (FEIN) for any 
administrative purpose, the FEIN is included in the ES-202 record and is, 
therefore, available for potential match to BWDC data.
"Thanks to Von Logan, Abel Feinstein, and Don Lesniowski for assisting 
with access to these data.
In addition to monthly employment levels for a particular calendar 
quarter, the MESC ES-202 data include industry classification, location by 
city, county, and labor market area, ownership of the firm, and the 
employment size category. Since the size of firm, the industry, and the 
location were major variables of interest to the Disability Management 
Study, the MESC data were an excellent choice for matching to the BWDC 
employer list.
First, it was necessary to choose a particular quarter from 1986 for 
the ES-202 report. There are distinct seasonal patterns to employment 
levels in many industries, so it is not obvious which quarter would be the 
best to use for the match. Furthermore, any single quarter could be 
supplied by MESC, but it was only possible to do the match one time due to 
budget constraints. An analysis of the dates of injury of a sub-sample of 
the BWDC cases closed in 1986 showed that the most common injury dates were 
between January and July of 1986. This fact is demonstrated in Figure 1 
which shows the original date of injury for a one in 18 random sample of WC 
cases closed in 1986.
The figure also shows the familiar "long-tailed" distribution 
characteristic of closed workers' compensation claims. For the bulk of WC 
cases, the duration of disability is very short and the return to work is 
swift, but a very small number of cases are in the system for years and 
years. These cases turn up in a closed claim sample as cases with early 
injury dates (i.e. the left hand tail of the distribution in figure 1). 
Using a common injury date as a sampling strategy would result in uncertain
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outcomes for the cases in the tail of the duration distribution. A closed 
claim sampling strategy means that there will be a significant number of 
-"old" claims in the sample.
A total of 48 percent of all the cases closed in 1986 had injury dates 
in the first three quarters of 1986. This amounts to saying that the 
"typical" WC case is in the system no more than four or five months. Thus, 
the second quarter of 1986 was chosen for the employment data. This is a 
compromise in the sense that the employment data ideally would cover the 
same exact period as the claims data, but it seemed a logical choice. 
Besides, it would be impossible to gather employment data for the exact date 
of injury when one is working with a closed claim sample. It would be 
necessary to get separate employment data for each injury date in every 
firm, an unmanageable burden.
There was also an early discovery that the treatment of firms and 
branch plants was inconsistent between the BWDC and the MESC. Neither 
agency requires identification of each installation as a separate entity for 
administrative reporting purposes. MESC reported about 325 "master" records 
with about 3,500 establishments, i.e. about 10 establishments per firm. 
More limited data from BWDC indicated about 1,170 branch plants. 
Unfortunately, BWDC does not maintain any information on the claims 
reporting unit other than its address and the insurer of record.
The result of trying to match these raw data at the establishment level 
by FEIN was disappointing. So the research decision was made to confine the
11
analysis to firms, i.e. all branch plants and other installations 
(establishments) were collapsed into one identification code. In such a 
-case, one can be fairly confident that the reported employment level and the 
WC cases closed relate to the same employment population.
The final data issue was the research decision to exclude all firms 
with less than 50 employees. This primarily reflected concern over 
unreliable sample estimates due to the problem of estimating infrequent 
events with a one year slice-in-time sample mentioned earlier. The smaller 
firms also proved to be considerably harder to match between the two data 
bases and the quality of the match was thought to be important in 
establishing the face validity of the overall analysis.
One implication of this decision is that the MESC data base became the 
master list in defining the universe of firms. This was because only the 
MESC data could be used to determine the employment level of firms. Thus, 
the match turned out to be an attempt to match employers identified in the 
BWDC data base as having closed one or more WC cases in 1986 against the 
universe of firms with more than 50 employees in the second quarter of 1986 
according to the MESC.
'There was one additional problem that was not susceptible to easy 
solution. There were some four to five percent of firms in the MESC data 
base where the FEIN was not present on the tape. After the initial match 
was completed, the large unmatched units from each tape were hand checked 
against the listing from the other tape. In nearly every case where a 
significant number of BWDC claims were encountered in a non-matched firm, it 
was because the FEIN was missing from the ES-202 database. There was also 
some tendency for FEIN to be missing more often in the non-profit sector, at 
least among the larger firms. The effect of this flaw in the matched sample 
is not known.
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C. The Adequacy of the Match
The first difficulty encountered with the match was that the ES-202 
tape showed there were 154,882 Michigan firms paying unemployment insurance 
taxes in the middle of 1986, while BWDC records only showed closed WC claims 
against 19,250 employers. The discrepancy in size between the two databases 
is due to the fact that many employers do not typically close any WC claims 
in a particular year, especially smaller employers or those in the service 
sector. In fact, these figures suggest that only about one employer in 
eight actually closed a WC claim in Michigan in 1986.
Table 2 shows the gross match rates achieved by firm size category. As 
could be predicted, the adequacy of the match increases with the size of 
firm. For employers with more than 1000 employees in 1986 according to the 
MESC, over 94 percent were successfully matched with their BWDC closed 
claims record. On the other hand, for firms with 50 to 99 employees, only 
about 54 percent were successfully matched. Of course, this could easily be 
due to the fact that these smaller employers did not have any closed cases 
in 1986. Overall, the match between BWDC and MESC firms was "successful" 
for 65 percent of all firms in the MESC universe that employed 50 persons or 
more.
Confining our attention just to those firms with 500 employees or more 
in table 2, 91.3 percent of these firms were successfully matched between 
the two databases. In other words, of the population of firms with 500
13
employees or more according to MESC, over 90 percent were successfully 
matched to their workers' compensation claims record as maintained by BWDC. 
Since it is unlikely that very many of these large firms would have no 
closed claims at all in 1986, this figure most accurately reflects the 
adequacy of the match.
Looking at the other end of the distribution, if we assume that the 90 
percent figure represents the contribution of missing data and other 
technical problems with the match, then it is implied that up to 35 percent 
of firms with 50 to 99 employees had no WC claims closed in 1986 (90% less 
54.4%). Similarly for firms with 100 to 249 employees; up to 20 percent
Q
apparently closed no WC claims in 1986.
Since these data have never been tabulated in this way before, it is 
impossible to be sure that these assumptions are reasonable. Therefore, the 
research judgment was that the analysis should be confined to firms with 
recorded closed cases in 1986, and that it was not justified to impute 
claims records to firms that were not matched to BWDC records. At any rate, 
the result of the matching of BWDC employers to ES-202 employers with more 
than 50 employees and culling the data set for missing data and other 
problems was a matched sample of 5,568 firms. This sample is believed to 
represent between 80 and 90 percent of the relevant population that had 
closed WC cases in 1986.
 For those employers with less than 50 employees (omitted from table 
2), only about one employer in 11 closed a WC claim in 1986.
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TABLE 2 
BWDC-MESC MATCH STATUS BY EMPLOYMENT SIZE
Match 
NO/YES
Number 
NO 
Percent
Number 
YES 
Percent
Number 
TOTAL 
Percent
50-99 
Employees
2055 
45.60
2452 
54.40
4507 
52.41
100-249 
Employees
771 
29.48
1844 
70.52
2615 
30.41
250-499 
Employees
152 
17.57
713 
82.43
865 
10.06
500-999 
Employees
39 
10.48
333 
89.52
372 
4.33
> 1,000 
Employees
14 
5.83
226 
94.17
240 
2.79
Total
3031 
35.25
5568 
64.75
8599 
100.00
Chi-square = 558.85*** with 4 degrees of freedom
Figure 2 shows the BWDC/MESC match rates by location within Michigan. 
A total of 281 "statewide" firms, of which 172 or 61 percent were 
-successfully matched, are listed separately on the figure because it was 
impossible to attribute their claims to a single county. It is clear from 
Figure 2 that there is variation in match rates by location, ranging from a 
low of 58 percent in the central counties to a high of over 67 percent in 
the western counties. However, the significance of the differences across 
the state is not obvious, presumably it reflects subtle differences in 
industrial composition and size of firm, possibly also in the location of 
headquarters and branch plants.
Table 3 displays the match rates by industry group. There are 
substantial differences among different industries in the success of the 
match. The most successful match rate is for construction firms, while the 
least successful is for finance, insurance, and real estate firms. 
Presumably this reflects the frequency of WC claims by industry. Since 
construction firms have high claims incidence, even the smallest firms are 
likely to have one or more closed claims in 1986. Other low claims 
incidence areas such as the service sector and retail trade also seem to 
have been more difficult to match than the average for all firms. The 
manufacturing, public administration, and transportation sector matches were 
more successful than average. Again, this coincides with our expectations 
as to WC claims frequency by industry.
Table 4 contains information on the match rates by ownership. There 
was no significant difference between privately held and government entities
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Figure 2
NORTHERN
No 344 (39.68%)
Yes 523 (60.32%)
366 (32.42%) 
763 (67.58%)
SOUTHERN
No 420 (34.88%)
Yes 784 (65.12%)
BWDC/MESC MATCH STATUS 
BY LOCATION
STATEWIDE
No 109 (38.79%)
Yea 172 (61.21%)
TOTAL
No 3031 (35.25%)
Yes 5568 (64.75%)
DETROIT/
No ^1360 (33.35%)
Yes I 2718 (66.65%)
Chl-square = 37.497*** with 5 degrees of freedom
TABLE 3 
BWDC-MESC MATCH STATUS BY INDUSTRY
Agri-
Match 
NO/YES
Number
NO
Percent
Number
YES
Percent
Number
TOTAL
Percent
culture|Construc- 
& Mining) tion
35
31.25
—————— 
77
68.75
112
1.30
39
11.14
311
88.86
————————
350
A. 07
Manufac 
turing
342
15.75
———————
1830
84.25
———————
2172
25.26
Transpor 
tation
86
26.63
237
73.37
323
3.76
Wholesale 
Trade
192
33.33
—————————
384
66.67
—————————
576
6.70
Retail 
Trade
862
47.08
969
52.92
I ——————
1831
21.29
Finance 
Insurance
328
68.19
———————
153
31.81
481
5.59
Services
1058
43.18
———————
1392
56.82
———————
2450
28.49
Public Ad 
ministration
—————————— I
84
28.19
214
71.81
298
3.47
Nonclass- 
ifiable
5
83.33
——————— 
1
16.67
———————— 
6
0.07
Total
——————
3031
35.25
5568
64.75
8599
100.00
Chi-square « 885.7*** with 10 degrees of freedom
in match rates, although the match rate was slightly higher for government. 
Table 5 shows that there was also no significant differences between match 
-rates for firms having Michigan home office addresses and those having out- 
of-state addresses (according to MESC records). There is no reason to 
believe that the biases in the matched sample would distort the analysis, 
particularly if industry and firm size are controlled. The major flaw in 
the matched sample is the absence of firms with zero WC claims closed in 
1986. There is no easy way around this problem.
In summary, BWDC data on WC claims closed in 1986 were matched to MESC 
data from the ES-202 reports for the second quarter of 1986 for employers in 
Michigan with 50 employees or more. Overall, about two-thirds of such firms 
were successfully matched between the two administrative databases. The 
success of the match depended on firm size (with the larger firms more 
easily matched) and industry, (with service sector firms being more 
difficult to match). This reflects the likelihood of having at least one 
closed WC case in 1986. While the matched sample analyzed here is not 
perfectly representative of all Michigan employers, it should adequately 
represent those who employ more than 50 employees, particularly in the 
manufacturing sector and other relatively high claims incidence sectors. 
Between 80 and 90 percent of the population has been successfully matched. 
Thus the matched sample is judged to be adequate to support analysis of 
workers' compensation claims incidence for Michigan firms with more than 50 
employees.
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Table 4 
BWDC-MESC MATCH STATUS BY OWNERSHIP
Match 
NO/YES
Number 
NO 
Percent
. Number 
YES 
Percent
Number 
TOTAL 
Percent
Private
2737 
35.59
4953 ' ' 
64.41
7690 
89.43
Government
294 
32.34
615 
67.66
909 
10.57
Total
3031 
35.25
5568 
64.75
8599 
100.00
Chi-square = 3.758 with 1 degree of freedom
Table 5 
BWDC-MESC MATCH STATUS BY STATE
Match 
NO/YES
NO
YES
Number 
Percent
Number 
Percent
Number 
TOTAL 
Percent
Michigan
2565 
34.91
4783 
. 65.09
7348 
85.45
Out-of-State
466 
37.25
785 
62.75
1251 
14.55
Total
3031 
35.25
5568 
64.75
8599 
100.00
Chi-square = 2.571 with 1 degree of freedom
III. THE TABULAR ANALYSIS OF CLAIMS INCIDENCE
III. THE TABULAR ANALYSIS OF CLAIMS INCIDENCE
This section will present a tabular analysis of the incidence of closed 
WC claims among Michigan firms in 1986. The purpose is to review the 
influence of a limited number of factors available in the analytical file 
(location, ownership, firm size, and industry) on the level of WC activity. 
Each variable will be examined separately (a bivariate analysis) for its 
influence on the closed claims incidence rate, the number of closed WC 
claims per 100 employees in 1986.
The bivariate analysis of claims incidence among Michigan employers 
will proceed upon the matched sample of 5,568 firms representative of all 
employers with more than 50 employees as of the middle of 1986. The 
independent variables to be examined include: (1) location, by county in 
which the injury occurred according to BWDC records; (2) ownership type 
(government or private), according to MESC records; (3) firm size, as 
indicated by the level of employment in 1986, according to MESC records; and 
(4) industry of the employer, based on the product produced or the arena of 
economic activity of the firm, according to MESC records. Later, a 
multivariate analysis will be presented which considers the impact of all 
factors simultaneously.
Table 6 shows the distribution of closed claim rates by location within 
the state of Michigan. The individual closed claim rates of the firms are 
collapsed into seven classes to represent the entire continuous 
distribution. The classes include: (1) less than one closed claim per 100
17
TABLE 6 
CLOSED CLAIMS RATE BY LOCATION
1986 Closed Claims
Rate Per 100
Employees
Number
< 1
Percent
Number
1-2.99
Percent
Number
3-4.99
Percent
Number
5-6.99
Percent
Number
7-8.99
Percent
Number
9-10.99
Percent
Number
> 11
Percent
Number
TOTAL
Percent
Detroit
450
16.56
1084
39.88
546
20.09
268
9.86
156
5.74
91
3.35
123
4.53
2718
48.81
Central
121
19.90
270
44.41
110
18.09
45
7.40
28
4.61
13
2.14
21
3.45
608
10.92
Northern
88
16.83
235
44.93
87
16.63
60
11.47
21
4.02
13
2.49
19
3.63
523
9.39
Southern
134
17.09
328
41.84
150
19.13
86
10.97
36
4.59
26
3.32
24
3.06
784
14.08
Western
125
16.38
318
41.68
151
19.79
74
9.70
40
5.24
27
3.54
28
3.67
763
13.70
Statewide
24
13.95
64
37.21
39
22.67
12
6.98
9
5.23
9
5.23
15
8.72
172
3.09
Total
942
16.92
2299
41.29
1083
19.45
545
9.79
290
5.21
179
3.21
230
4.13
5568
100.00
Mean 3.71 3.56 3.45 3.38 3.84 5.66
Standard deviation 4.23 11.64 3.69 3.09 9.94 14.39
Chi-square « 44.417* with 30 degrees of freedom
employees; (2) from 1.00 to 2.99 closed claims per 100 employees; (3) from 
3.00 to 4.99 closed claims per 100 employees; (4) from 5.00 to 6.99 closed 
-claims per 100 employees; (5) from 7.00 to 8.99 closed claims per 100 
employees; (6) from 9.00 to 10.99 closed claims per 100 employees; and (7) 
over 11.00 closed claims per 100 employees.
The grouping of counties for analysis is the same as that displayed in 
figure 2 above. The table presents the cross-tabulation of the dependent 
variable, closed claims rate, by the independent (or causative) variable, 
location within the state. It also reports the means and standard 
deviations for each category. The chi-square statistic provides a test of 
the hypothesis that these two variables are unrelated, given the sample size 
and the distributions of the two variables. For table 6, the chi-square 
statistic is significant at the five percent level. This means that we can 
be 95 percent confident that there truly is a relationship between location 
and closed claims rate in the total population of Michigan firms with more 
than 50 employees.
The highest level of closed claims incidence occurs among the statewide 
firms. However, this category also has the largest standard deviation, so 
it is likely that a relatively small number of firms with very high reported 
claims incidence has shifted this mean upward significantly. The lowest 
closed claims rates are observed in the Southern tier of counties, the 
Northern sector, and the Central section of Michigan respectively. Detroit 
and the Western counties fall in the middle.
18
It is interesting to note that the state-wide firms are more than twice 
as likely as other firms to fall into the top claims incidence category. It 
'is also striking that the percentage of firms in the bottom incidence 
category is greatest in the central counties, and lowest for the state-wide 
firms. Presumably, these results by location reflect the uneven 
distribution of firms by industry and size across the state.
Table 7 shows the cross-tabulation of closed claim rates by ownership 
type. The relationship is very highly significant statistically and the 
mean values are very similar. The distributions are not at all alike 
however. Examination of the individual entries in table 7 shows that 
government enterprises are three times as likely to fall into the lowest 
incidence class as are private firms. This probably is due to the heavier 
proportion of white-collar employment among public institutions.
Table 8 presents the bivariate analysis of closed claim rates by 
employer size, as measured by the number of employees in 1986. Again, the 
relationship is very highly significant in a statistical sense, and the 
means show a distinct pattern across employer size categories. The 
incidence of claims declines with size until the very largest category. 
Study of the individual cell patterns reveals a number of interesting items. 
First, it is clear that the larger the firm, the less likely they are to 
fall within the highest closed claims category, over 11 claims per 100 
workers. There is a clear step function across the bottom row of the table. 
As one proceeds across to larger employers, the percentage of firms 
experiencing these very high closed claim rates declines steadily, so that
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TABLE 7 
CLOSED CLAIMS RATE BY OWNERSHIP TYPE
1986 Closed Claims
Rate Pep 100
Employees | Private (Government | Total
Number
< 1
Percent
Number
1-2.99
Percent
Number
3-4.99
Percent
Number
5-6.99
Percent
Number
7-8.99
Percent
Number
9-10.99
Percent
Number
> 11
Percent
Number
TOTAL
Percent
689
13.91
2072
41.83
1019
20.57
511
10.32
282
5.69
171
3.45
209
4.22
4953
88.95
253
41.14
227
36.91
64
10.41
34
5.53
8
1.30
8
1.30
21
3.41
615
11.05
942
16.92
2299
41.29
1083
19.45
545
9.79
290
5.21
179
3.21
230
4.13
5568
100.00
Mean 3.71 3.64
Standard deviation 4.08 16.86
Chi-square * 313.825*** with 6 degrees of freedom
TABLE 8 
CLOSED CLAIMS RATE BY EMPLOYER SIZE
1986 Closed Claims
Rate Per 100
Employees
Number
< 1
Percent
Number
1-2.99
Percent
Number
3 -A. 99
Percent
Number
5-6.99
Percent
Number
7-8.99
Percent
Number
9-10.99
Percent
Number
> 11
Percent
Number
TOTAL
Percent
50-99
Employees
17
0.69
1261
51. A3
555
22.63
267
10.89
1A8
6.0A
86
3.51
118
A. 81
2A52
AA.OA
100-2A9
Employees
A69
25. A3
622
33.73
330
17.90
189
10.25
98
5.31
6A
3.A7
72
3.90
18AA
33.12
250-A99
Employees
2A9
3A.92
220
30.86
117
16. A1
55
7.71
29
A. 07
17
2.38
26
3.65
713
12.81
500-999
Employees
127
38. 1A
103
3'0.93
52
15.62
22
6.61
10
3.00
9
2.70
10
3.00
333
5.98
Over 1,000
Employees
80
35. AO
93
A1.15
29
12.83
12
5.31
5
2.21
3
1.33
A
1.77
226
A. 06
Total
Employees
9A2
16.92
2299
A1.29
1083
19. A5
5A5
9.79
290
5.21
179
3.21
230
A. 13
5568
100.00
Mean A. 24 3.59 2.91 2.65 2.85
Standard deviation 8.96 A. 02 3.29 3.18 8.85
Chi-square « 911.011*** with 2A degrees of freedom
firms with more than 1,000 employees have less than one-half the chance of 
experiencing more than 11 claims per 100 employees.
On the other end of the distribution, less than one claim per 100 
employees, the relationship is not so clear. However, it is apparent that 
small employers (50 to 99 employees) are much, much less likely to 
experience these extremely low levels of closed claims incidence. The 
marked gap between the smallest firms and all other size categories probably 
reflects the systematic exclusion of those employers with zero closed claims 
in 1986 from the analysis. At any rate, it seems clear that employer size 
has a significant impact on the closed claim rates for Michigan firms.
Table 9 presents the cross-tabulation analysis of closed claim rates by 
industry group of the employer. This independent variable can be expected 
to have a relatively powerful impact on claims rates, as evidenced by the 
fact that the insurance industry WC rate classification system is largely 
industry, or process, based. The data in table 9 confirm this presumption; 
they show that industry does have a statistically very significant impact on 
closed claims incidence.
The means range from retail trade and service industries, which have 
closed claims incidences of about 2 to 2.5 per 100 employees, to 
construction, transportation and utilities, and public administration, which 
have over five closed claims per 100 employees. Thus it is clear that
The extremely high standard deviation for public administration once 
again indicates a likely problem with outliers, so little confidence should 
be placed in the precision of the estimated mean.
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TABLE 9 
CLOSED CLAIMS RATE BY INDUSTRY
1986 Closed 
Claims Rate Per | 
100 Employees |
Agri 
culture |Construc- JManufac- |Transpor- | Wholesale | Retail 
4 Mining) tion | tuning | tation | Trade | Trade
| Public Ad- 
Services] ministration
< 1
Percent 7.79 2.57 7.54 10.97 13.02 19.61 32.88 7.48
Total
Number 6 8 138 26 50 190 508 16 942
16.92
Number
1-2.99
Percent
Number
3-4.99
Percent
Number
5-6.99
Percent
Number
7-8.99
Percent
Number
9-10.99
Percent
Number
> 11
Percent
Number
TOTAL
Percent
33
42.86
20
25.97
6
7.79
3
'3.90
3
3.90
6
7.79
77
1.38
92
29.58
88
28.30
50
16.08
34
10.93
19
6.11
20
6.43
311
5.59
623
34.04
447
24.43
264
14.43
150
8.20
95
5.19
113
6.17
1830
32.87
55
23.21
46
19.41
38
16.03
21
8.86
18
7.59
33
13.92
237
4.26
158
41.15
81
21.09
32
8.33
27
7.03
19
4.95
17
4.43
384
6.90
584
60.27
136
14.04
40
4.13
10
666
43.11
209
13.53
83
5.37
40
I
1.03
4
0.41
5
.
0.52;
969
17.40
2.59
16
1.04
23
1.49
1545
27.75
87
40.65
56
26.17
32
14.95
5
2.34
5
2.34
13
6.07
214
3.84
2298
41.28
1083
19.45
545
9.79
290
5.21
179
3.22
230
4.13
5567
100.00
Mean 4.24 5.10
Standard deviation 4.44 3.78
Chi-square « 1098.38*** with 42 degrees
4.68 5.65 
5.10 4.42 
of freedom
3.85
3.66
2.15
1.71
2.37
3.27
7.39
27.67
average rates of claims incidence vary substantially by industry, even at 
this gross level of aggregation.
One important technical detail to note is that the precision of 
measurement for industry as represented in table 9 is not very good. The 
insurance industry uses about 550 classifications, of which 250 to 300 are 
in rather common usage to represent the variety of exposure for all 
employers. Using eight industrial groups to represent the variety of 
circumstances encountered in the real world is not sufficient, but it is 
still indicative of the power of industry in determining WC claims 
incidence. It is clear that industry is an important determinant of closed 
claims rates in Michigan, even when it is not measured as well as it could 
be.
Still, the major impression created by table 9 is of the variety of 
experience among Michigan employers. Even within the service sector, where 
over 30 percent of firms experience less than one claim per 100 employees, 
there are another five percent of firms who have more than seven claims per 
100. Furthermore, this contrast would be even greater if it was possible to 
include the firms that could not be matched because they had zero claims in 
1986. Because of the variety of closed claim rates shown in table 9 and the 
fear that this could be due more to grouping dissimilar firms than to 
fundamentally different claims experiences, it was decided to do a more 
precisely focussed analysis. This analysis will be presented graphically, 
and will show the distribution of closed WC claims in 1986 for more detailed 
industry groups than would be feasible in tabular form.
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IV. GRAPHICAL ANALYSIS OF CLAIMS INCIDENCE BY INDUSTRY
IV. GRAPHICAL ANALYSIS OF CLAIMS INCIDENCE BY INDUSTRY
This section provides a thorough overview of closed claims experience 
by industry. Each industry available for analysis is represented by a 
figure, depicting the range of closed claims incidence among the individual 
firms in that industry. The point of the analysis is to examine the degree 
of commonality in WC experience among employers in the same basic line of 
business. It is not necessary to review every single industry to understand 
that there is a great deal of variation in WC experience among the firms in 
the same industry. But all industries are presented so that those readers 
interested in a particular industry can satisfy their curiosity.
From the matched database of 5,568 firms, there were a total of 75 
industries (2-digit SIC level) with one or more firms employing more than 50 
people in Michigan as of the second quarter of 1986 who closed at least one 
WC claim in 1986. There were 29 industries that had at least 50 such firms, 
according to the BWDC-MESC matched sample. Each of these 29 industries will 
be represented by a figure that shows the distribution of closed claim rates 
among the firms in that 2-digit industry. ^ Table 10 lists the industries 
to be described according to their rank ordered average closed claim rate.
Local and Long Distance Trucking (SIC 42) is the industry with the 
highest average closed claim rate in Michigan among those industries with at 
least 50 firms in our matched sample. This industry experienced an average,
would be little point in presenting the distribution for 
industries with fewer than 50 firms, since random variation is likeJLy to 
dominate any central tendency that might be present among the data.
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TABLE 10 
CLOSED CLAIMS RATE BY INDUSTRY (2 DIGIT SIC)
Standard Coefficient 
SIC Industry N Mean Deviation of Variation*
42 Trucking, Local & Long Distance 115 6.82 4.09 59.99
30 Rubber & Miscellaneous 183 6.29 10.65 169.30
33 Primary Metals 113 5.95 3.96 66.61
34 Fabricated Metals 382 5.37 4.12 76.79
16 Construction 53 5.23 5.37 102.79
17 Special Trade 195 5.21 3.48 66.73
37 Transportation Equipment 168 5.07 4.14 81.61
20 Food Production 114 4.79 3.70 77.16
15 General Contractors 63 4.67 3.02 64.77
51 Wholesale Trade-Nondurable 192 4.33 3.95 91.21
91 Executive, Legislative 194 4.03 3.98 98.81
26 Paper & Allied Products 69 4.00 2..45 61.10
25 Furniture Production 59 3.90 2.54 65.30
35 Machinery Production 352 3.85 3.57 92.68
80 Health Services 339 3.38 3.74 110.66
50 Wholesale-Durable Goods 192 3.37 3.30 97.93
28 Chemical Production 53 2.93 3.21 109.35
73 Business Services 241 2.91 3.38 116.34
36 Electric & Electronic 78 2.84 2.03 71.56
27 Printing Trade 82 2.54 1.84 72.29
70 Hotels & Other Lodging 70 2.50 1.64 65.64
54 Food Stores 163 2.42 1.87 77.38
79 Amusement & Recreation 57 2.32 1.61 69.66
89 Misc. Other Services 51 2.26 3.71 163.81
55 Automotive Dealers 221 2.25 1.33 59.01
83 Residential & Social Services 84' 2.22 1.56 70.21
58 Drinking & Eating Places 370 2.11 1.66 78.45
59 Retailers 73 1.61 1.15 71.78
82 Educational Services 393 1.13 3.42 303.59
* The coefficient of variation is the standard deviation of the distribution divided 
	by the mean and multiplied by 100. It is a quick way to compare the central tendency 
	(or lack thereof) across different distributions.
for 115 firms in the sample, of nearly seven closed claims per 100 employees 
in 1986. Rubber and Miscellaneous Products (SIC 30) was close behind with a 
-mean of 6.3 closed claims per 100 employees. Next comes Primary Metals 
Manufacturing (SIC 33) with a mean of just under 6.0 claims per 100 from a 
sample of 113 firms.
On the other end of the distribution, the Educational Services industry 
(SIC 82) had the lowest average with only 1.1 closed claims per 100 
employees in 1986 for the 393 firms in the sample. Retailers (SIC 59) were 
next lowest with 1.6 closed claims per 100 employees. These numbers are not 
that surprising, nor are the ranking of industries. Generally, white-collar 
and service industries are near the bottom of the list while construction 
and heavy manufacturing industries are near the top. What is surprising is 
the variation in claim rates within each industry, and this will be 
effectively demonstrated by the individual industry distributions. These 
figures will be discussed in groups corresponding generally to the industry 
classifications employed in table 9. All the figures are gathered together 
at the end of the section to prevent interrupting the text.
Figure 3 shows the distribution of 1986 closed claim rates for the 63 
firms in our sample that came from the General Building Contractor industry 
(SIC 15). There were 13 firms in this industry (20.6 percent) who 
experienced less than 2.0 closed claims per 100 employees, while there were 
12 (19.0 percent) who had more than 7.0 closed claims per 100 employees in 
1986. Figures 4 and 5 show that the variation is only slightly less 
dramatic for firms in Heavy Construction (SIC 16) and among Special Trade
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Contractors (SIC 17). While the mean claims rate for all those industries 
is around five claims per 100 employees, the coefficients of variation are 
<}uite high, from 64.77 to 102.79. Is there something special about the 
construction industry that should lead to such diverse experience?
The next set of figures for non-durable manufacturing industries argue 
that there probably is not. Figure 6 shows the closed claim rates for 114 
firms in the Food Production industry (SIC 20); Figure 7 represents the 
experience of firms in the Furniture and Fixtures manufacturing business 
(SIC 25); Figure 8 shows the Paper and Allied Products industry (SIC 26); 
Figure 9 gives Printing and Publishing (SIC 27); and Figure 10 represents 
Chemicals and Allied Products (SIC 28) . This group of industries had mean 
closed claims rates between 2.5 and 5.0 per 100 employees in 1986. While 
some of these industries show more central tendency than others in the 
number of WC claims closed relative to employment levels at the firms, once 
again the overall impression is one of considerable diversity in WC 
experience among similar firms. Standard deviations range from 60 percent 
to 110 percent of the means for this set of industries.
The next six figures represent durable goods manufacturing, 
historically the heart of the Michigan economy. A total of 183 firms 
manufacturing Rubber and Miscellaneous Plastic Products (SIC 30), 113 firms 
from the Primary Metal Industries (SIC 33), 382 firms making Fabricated 
Metal Products (SIC 34), 352 firms manufacturing Industrial Machinery and 
Equipment (SIC 35), 78 firms in the business of making Electronic and Other 
Electrical Equipment (SIC 36), and 168 firms in the Transportation Equipment
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manufacturing business (SIC 37) are represented in figures 11 through 16 
respectively.
Mean values range from 5.07 to 6.29 closed claims per 100 employees, 
except for Industrial Machinery and Equipment at 3.85 and Electronic 
Equipment at 2.84. Coefficients of variation again vary from 66.61 to 
169.30, revealing very substantial variation in WC claims experience among 
firms in the same two-digit industries.
It is not at all unusual among this group of industries to see 
substantial numbers of firms at very extreme values, particularly in primary 
metals where over 12 percent of sample firms had closed claim rates of 11.0 
per 100 employees or greater in 1986. For rubber products, fabricated 
metals, and transportation equipment, about eight percent of sample firms 
reached these levels. Yet these industries also show substantial numbers of 
firms with less than 3.0 closed claims per 100 employees.
Figure 17 represents the closed claim experience of 115 firms in the 
Trucking and Warehousing business (SIC 42) . The experience extremes are 
even greater in this industry, where the scale had to be expanded to 
adequately represent the upper end of the distribution. The mean was 6.82 
closed claims per 100 employees with a coefficient of variation of about 60. 
Over 27 percent of the firms in this industry had closed claim rates of 
greater than 9.0 per 100 employees, while 17 percent of them had rates less 
than 3.0 per 100 employees.
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The next group of figures (Figure 18 for SIC 50, Wholesale Trade in 
Durable Goods; Figure 19 for SIC 51, Wholesale Trade in Nondurable Goods; 
Figure 20 for SIC 54, Food Stores; Figure 21 for SIC 55, Automotive Dealers 
and Service Stations; Figure 22 for SIC 58, Eating and Drinking Places; and 
Figure 23 for SIC 59, Miscellaneous Retail Stores) represent firms in the 
wholesale trade and retail trade industries. Mean claims rates vary from 
1.6 to 2.4 for the retailing industries, with the wholesale trade groups 
coming in from 3,4 to 4.3 claims per 100 employees. In all cases, there is 
substantial variation, indicated by coefficients of variation from 59 to 98 
for this group of industries.
While these distributions do contain many extreme observations, they 
look more "normal" than what has been seen heretofore. At least these 
distributions seem to have obvious central tendencies and the distributions 
look to be fairly well behaved, i.e. observations are concentrated toward 
the median and the distribution falls away in both directions. A number of 
these figures also had to have the scale adjusted, since they simply did not 
show the extreme variance of those in the manufacturing and heavy industry 
sectors. Still the point is that even in these industries, a four to 
fivefold variation in claims incidence between the best and worst employers 
is apparent.
The next seven figures are for the service industries. Figure 24 
portrays the closed claim records for 70 Hotels and Other Lodging Places 
(SIC 70). Figure 25 represents Business Services (SIC 73) and Figure 26 is 
for Amusement and Recreation Services (SIC 79). The experience of 339 firms
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in the Health Services (SIC 80) industry is depicted in Figure 27, while 393 
Educational Service (SIC 82) firms appear in Figure 28. Figures 29 and 30 
round out this group with Social Services (SIC 83) and Miscellaneous Other 
Services (SIC 89) respectively.
These service firms generally experience very low WC claims incidence 
with from one to three claims per 100 employees. The highest mean for these 
industries occurs in SIC 80, Health Services (3.38 closed claims per 100 
employees) but it is only about half the rate of the trucking industry. In 
general, these closed claim rate distributions are more like those of the 
wholesale and retail trade industries than of manufacturing industries. 
Still the range of variation is rather impressive with standard deviations 
ranging from 65 percent to 300 percent of industry means. Only SIC 82, 
Education Services appears to be less variable in the figure, and this is 
because the scale does not adequately reflect the variance among employers 
showing less than one claim per 100 employees, since this industry has the 
highest coefficient of variation of any industry in the analysis.
Figure 31 portrays the claims experience of 194 public entities in the 
Executive, Legislative, and General Government classification (SIC 91). 
This sector had a higher average closed claim rate than any "service-like" 
industry. Presumably this reflects the inclusion of high-risk groups like 
police and fire personnel within these firms. Once again, however, the 
distribution of experience is quite broad, with six percent of firms 
experiencing less than one claim per 100 employees and about five percent 
with more than 11 claims per 100 employees.
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This graphical analysis has demonstrated in a dramatic way the very 
great variety of workers' compensation claims experience that is being 
encountered among Michigan firms in the same 2-digit industry. To check the 
possibility that there is still substantial dissimilarity among these 
Michigan firms at the 2-digit SIC code level, a further analysis of SIC 34 
was conducted. This industry, Fabricated Metal Products, was the largest in 
terms of the number of firms in the manufacturing sector. Thus it was a 
good candidate for analysis at the 4-digit SIC code level. Figures 32 
through 35 present these results.
Figure 32 represents SIC 3451, Screw Machine Products, and the 32 
employers in the matched sample from that industry. The range of variation 
among these employers in their WC claims rate is only slightly less 
impressive than that shown for SIC 34 in Figure 13. Figure 33 for SIC 3465, 
Automotive Stampings shows even more diversity across 88 Michigan firms. No 
central tendency whatever is evident in this figure.
This is also true of figure 34 which represents SIC 3469, Metal 
Stampings, Not Elsewhere Classified. While there are only 33 firms 
represented in the figure, the variety of experience is stunning. Three 
employers (9.1 percent) had less than one closed claim per 100 employees in 
1986, while four others (12.1 percent) had more than 11 per 100 employees.
Figure 35 shows a more conventional distribution for SIC 3471, Plating 
and Polishing, but there is still very wide variation among the WC claims
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records of the 39 firms in this industry. While these 4-digit industries 
have mean claim rates ranging from 3.91 to 6.75 per 100 employees, their 
coefficients of variation range only from 56 to 79 percent of their 
respective means. Thus, what these industries have in common is their 
diversity. The conclusion is that the variety in closed claim rates shown 
at the 2-digit SIC code level is clearly not an artifact of combining 
dissimilar firms inappropriately. It is a characteristic of the WC 
experience of these firms.
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Figure 5
Special Trade Contraobora 
SIC-17
NUMBER OF FIRMS 
60 +
50
40 -
30  
20  
10  
*****
*****
*****
*****
*****
*****
***** 
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
***** *****
***** *****
***** *****
*****
*****
*****
*****
*****
*****
*****
*****
***** 
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
* * * * *
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
***** *****
***** ***** *****
***** ***** *****
***** ***** *****
***** ***** *****
***** ***** *****
***** ***** *****
***** ***** *****
< 1 1-2.99 3-4.99 5-6.99 7-0.99 9-10.99 > 11
CLAIMS RATE PER 100 EMPLOYEES
Number of firms « 195
Mean claim rate * 5.21 per 100 employees
Coefficient of variation * 66.73
Figure 6
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< 1 1-2.99 3-4.99 5-6.99 7-0.99 9-10.99 > 11
CLAIMS RATE PER 100 EMPLOYEES
Number of firms = 114
Mean claim rate « 4.79 per 100 employees
Coefficient of variation * 77.16
Figure 7
Furniture & Fixtures 
SIC-25
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< 1 1-2.99 3-4.99 5-6.99 7-0.99 9-10.99
CLAIMS RATE PER 100 EMPLOYEES
Number of firms = 59
Mean claim rate = 3.90 per 100 employees
Coefficient of variation « 65.30
Figure 8
Poper fi Allied Products 
SIC-26
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< 1 1-2.99 3-4.99 5-6.99 7-0.99 9-10.99
CLAIMS RATE PER 100 EMPLOYEES
Number of firms = 69
Mean claim rate * 4.00 per 100 employees
Coefficient of variation = 61.10
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Figure 9
Printing & Publishing 
SIC-27
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< 1 1-2.99 3-4.99 5-6.99 7-0.99 9-10.99 > 11
CLAIMS RATE PER 100 EMPLOYEES
Number of firms = 82
Mean claim rote * 2.54 per 100 employees
Coefficient of variation * 72.29
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Figure 10
Chemioala fi Allied Products 
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1-2.99 3,-4.99 5-6.99 7-8.99 9-10.99 > 11
CLAIMS RATE PER 100 EMPLOYEES
Number of firms * 53
Mean claim rate » 2.93 per 100 employees
Coefficient of variation = 109.35
Figure 11
Rubber & Miscellaneous Plastics Products 
SIC-30
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< 1 1-2.99 3-4.99 5-6.99 7-8.99 9-10.99 > 11
CLAIMS RATE PER 100 EMPLOYEES
Numbe.r of firms = 183
Mean claim rate « 6.29 per 100 employees
Coefficient of variation = 169.30
Figure 12
Primary Metal Industries 
SIC-33
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< 1 1-2.99 3-4.99 5-6.99 7-0.99 9-10.99 > 11
CLAIMS RATE PER 100 EMPLOYEES
Number of firms r 113
Mean claim rate * 5.95 per 100 employees
Coefficient of variation = 66.61
Figure 13
Fab'ricatod Motal Products 
SIO34
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< 1 1-2.99 '3-4.99 5-6.99 7-0.99
CLAIMS RATE PER 100 EMPLOYEES
9-10.99 > 11
Number of firms = 382
Mean claim rate = 5.37 per 100 employees
Coefficient of variation = 76.79
Figure 14
Industrial Machinery C Equipment 
SIC-35
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< 1 1-2.99 3-4.99 5-6.99 7-0.99 9-10.99
CLAIMS RATE PER 100 EMPLOYEES
Number of firms = 352
Mean claim rate = 3.85 per 100 employees
Coefficient of variation = 92.'60
Figure 15
Electronic fi Other Electric Equipment 
SIC-36
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< 1 1-2.99 3-4.99 5-6.99 7-0.99 9-10.99 > 11
CLAIMS RATE PER 100 EMPLOYEES
Number of firms * 78
Mean claim rate = 2.84 per 100 employees
Coefficient of variation = 71.56
Figure 16
Transportation Equipment 
SIC-31
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< 1 1-2.99 3-4.99 5-6.99 7-8.99 9-10.99 > 11
CLAIMS RATE PER 100 EMPLOYEES
Number of firms * 168
Mean claim rate « 5.07 per 100 employees
Coefficient of variation = 81.61
Figure 17
Trucking £ Warehousing 
SIC-42
NUMBER OF FIRMS 
30 +
25 J
20  "
15 H
10  
5  
 
 
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
***** *****
***** *****
***** *****
*****
*****
*****
******
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
******
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
*****
***** *****
***** *****
***** *****
***** *****
***** *****
***** ***** *****
***** ***** *****
***** ***** *****
< 1 1-2.99 3-4.99 5-6.99 7-8.99 9-10.99 •11-12.99 13-14.99 > 15
CLAIMS RATE PER 100 EMPLOYEES
Number of firms * 115
Mean claim rate = 6.82 per 100 employees
Coefficient of variation * 59.99
Figure 18
Wholesale Trade — Durable Goods 
SIC-50
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< 1 1-2.99 3-4.99 5-6.99 7-0.99 9-10.99 > 11
CLAIMS RATE PER 100 EMPLOYEES
Number of firms * 192
Mean claim rate = 3.37 per 100 employees
Coefficient of variation « 97.93
Figure 19
Wholesale Trado — Nondurable Goods 
SIC-51
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< 1 1-2.99 .'3-4.99 5-6.99 7-0.99 9-10.99 > 11
CLAIMS RATE PER 100 EMPLOYEES
Number of firms « 192
Mean claim rate * 4.33 per 100 employees
Coefficient of variation = 91.21
Figure 20
Food Stores 
SIC-54
NUMBER OF FIRMS 
00 +
70
60
50
40 •
30 •
20 •
10 •
*****
*****
***** 
*****
*****
*****
****,* 
* * * *?* 
* * **4
*****
*****
*****
*****
*****
*****
*****
*****
***** 
*****
*****
*****
*****
***** 
*****
***** *****
***** ***** *****
***** ***** *****
***** ***** ***** 
***** ***** *****
***** ***** *****
***** ***** *****
***** ***** *****
***** ***** ***** 
***** ***** *****
***** ***** *****
***** ***** *****
***** ***** *****
*****
*****
***** *****
***** ***** ***** 
***** ***** *****
***** ***** ***** *****
***** ***** ***** *****
***** ***** ***** *****
< 1 1-1.99 2-2.99 3-3.99 4-4.99 5-5.99
CLAIMS RATE PER 100 EMPLOYEES
Number of firms = 163
Mean claim rate » 2.42 per 100 employees
Coefficient of variation = 77.38
Figure 21
Automotive Dealers £ Sorvioo Stations 
SIC-55
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< 1 1-1.99 2-2.99 3-3.99 4-4.99 5-5.99
CLAIMS RATE PER 100 EMPLOYEES
Number of firms * 221
Mean claim rote * 2.25 per 100 employees
Coefficient of variation = 59.01
Figure 22
Eating & Drinking Plaooa 
SIC-50
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< 1 1-1.99 2-2.99 3-3.99 4-4.99 5-5.99
CLAIMS RATE PER 100 EMPLOYEES
Number of firms = 370
Mean clafm rate » 2.11 per 100 employees
Coefficient of variation = 78.45
Figure 23
Miscellaneous Retail 
SIC-59
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< 1 1-2.99 3-4.99 5-6.99
CLAIMS RATE PER 100 EMPLOYEES
Number of firms * 73
Mean claim rate * 1.61 per 100 emptoye'es
Coefficient of variation * 71.78
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Figure 24
Hotels & Other Lodging Placea 
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CLAIMS RATE PER 100 EMPLOYEES
Number of firms = 70
Mean claim rate = 2.50 ,per 100 employees
Coefficient of variation = 65.64
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Figure 25
Business Services 
SIC-73
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3-4.99 5-6.99 7-0.99 9-10.99 > 11
CLAIMS RATE PER 100 EMPLOYEES
Number of firms = 241
Mean claim rate = 2.91 per 100 employees
Coefficient of variation = 116.34
Figure 26
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Amusement & Recreation. Sorviooo 
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CLAIMS RATE PER 100 EMPLOYEES
Number of firms r 57
Mean claim rote * 2.32 per 100 employees
Coefficient of variation s 69.66
Figure 27
Health Services 
SIC-00
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< 1 1-2.99 3-4.99 5-6.99 7-0.99
CLAIMS RATE PER 100 EMPLOYEES
Number of firms = 339
Mean claim rate = 3.38 per 100 employees
Coefficient of variation = 110.66
Figure 28
Educational Services 
SIC-02
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< 1 1-1.99 2-2.99 3-3.99 4-4.99 > 5
CLAIMS RATE PER 100 EMPLOYEES
Number of firms = 393
Mean claim rate = 1.13 per 100 employees
Coefficient of variation = 303.59
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Figure 29
Social Services 
SIC-03
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2-2.99 3-3.99 4-4.99 5-5.99 > 6
CLAIMS RATE PER 100 EMPLOYEES
Number of firms = 84
Mean claim rate « 2.22 per 100 employees
Coefficient of variation = 70.21
Figure 30
Sorvioos, NEC 
SIC-09
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< 1 1-2.99 3-4.99 5-6.99 7-8.99 9-10.99 > 11
CLAIMS RATE PER 100 EMPLOYEES
Number of firms * 51
Mean claim rate * 2.26 per 100 employees
Coefficient of variation « 163.81
Figure 31
Exooutivo, Legislative, 
SIC-91
£ Gonoral
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< 1 1-2.99 3-4.99 5-6.99 7-8.99 9-10.99 > 11
CLAIMS RATE PER 100 EMPLOYEES
Number of firms 
Mean claim rate
194
A.03 per 100 employees
Coefficient of variation » 98.81
NUMBER OF FIRMS
Figure 32
Screw Machino Products 
SIC-3451
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< 1 1-2.99 3-4.99 5-6.99 7-0.99 9-10.99 
CLAIMS RATE PER 100 EMPLOYEES
Number of firms » 32
Mean claim rate * 3.91 per 100 employees
Coefficient of variation * 62.12
Figure 33
Au.tomotivo Stampings 
SIC-3465
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< 1 1-2.99 3-4.99 5-6.99 7-0.99 9-10.99 > 11
CLAIMS RATE PER 100 EMPLOYEES
Number of firms » 88
Mean claim rate « 6.75 per 100 employees
Coefficient of variation = 74.18
Figure 34
Motal Stampings/ noo 
SIC-3469
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< 1 1-2.99 3-4.99 5-6.99 7-0.99 9-10.99 > 11
CLAIMS RATE PER 100 EMPLOYEES
Number of firms » 33
Mean claim rate * 6.03 per 100 employees
Coefficient of variation = 79.42
Figure 35
Plating & Polishing 
SIC-3471
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Number of firms a 39
Mean claim rate « 4.55 per 100 employees
Coefficient of variation = 56'.59
V. REGRESSION ANALYSIS OF CLOSED CLAIM RATES
V. REGRESSION ANALYSIS OF CLOSED CLAIM RATES
The graphical analysis of the previous section demonstrated two things; 
first, that there were substantial differences in the average closed claims 
incidence among firms in different industries, and second, that there was 
even more difference in claims experience among firms in the same industry 
than there was in the average experience across industries. This section 
will present a multiple regression analysis of the impact of the major 
independent variables considered in the paper; location, industry, and size 
of firm.*
Multiple regression analysis has the advantage of allowing the 
determination of the impact of many independent variables on the variable of 
interest (dependent variable), holding constant the effect of the other 
variables specified in the analysis. This is of value in the current 
situation because there are indications that relationships among some of the 
independent variables may be causing misleading results in the tabular 
analysis.
One example is the possible interaction between industry and location. 
If manufacturing firms have higher closed claim rates and if they tend to be 
more concentrated in one geographical location, it is easy to mistakenly 
conclude that this location is characterized by higher closed claims
* Ownership had to be omitted from the analysis because it is highly 
collinear with industry.
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incidence. In fact, the appearance of different WC claims incidence among 
locations is partly created by the uneven distribution of industries across 
-locations. Regression analysis can separate these influences, provided the 
independent variables are not related too closely, and make it possible to 
estimate the individual effect of location and industry on claim rates.
Table 11 shows the results of a multiple regression analysis of the 
closed claim rates of the 5,568 firms in the sample analyzed here. The 
dependent variable is the natural log of the closed claim rate per 100 
employees, so the estimated coefficients are interpreted simply as 
proportional changes in the dependent variable. The independent variables 
are all dichotomous, or "dummy," variables representing the presence or 
absence of particular characteristics of sample firms. For example, the 
first set of independent variables measures the impact of location of the 
firm on claims rate, controlling for the industry, and employment level.
Summary statistics for the regression analysis appear at the bottom of 
table 11. The F test indicates that the regression did significantly better
than chance in predicting the value of the closed claim rate for the 5,568
Q firms included in the analysis. However, the adjusted R^ statistic
indicates that only 26.7 percent of the variance in closed claim rates was 
explained by the regression analysis. In other words, 73.3 percent of the 
variance remains unexplained.
The numbers on the extreme left hand side of the table are the sample 
means for each variable, which in the case of dichotomous variables simply 
indicates what proportion of the entire sample possessed the given 
characteristic. For example, the variable Detroit had a mean of .488, which
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Table 11 
REGRESSION ANALYSIS OF CLOSED CLAIM RATES
Dependent variable - natural log of closed claim rate per 100 employees
A
X Independent variables 8 se t
,488
,094
,141
,137
,031
,440
,331
,060
,041
Oil 
010 
035
Location
Detroit
Northern
Southern
Western
Statewide
Employment Level 
50-99 Employees 
100-249 Employees 
500-999 Employees 
Over 1,000 Employees
Construction 
Sic 15 
Sic 16 
Sic 17
,077
,073
,047
,042
,311
507
294
100
196
,383
,405
,489
,037
,049
,044
045
071
036
036
054
062
,105
,114
063
2.09*
1.50
1.07
0.95
4.39***
14.22*** 
8.12*** 
1.86 
3.15**
3.64*** 
3.55*** 
7.76***
Nondurable Manufacturing 
,020 Sic 20 
,011 Sic 25 
,012 Sic 26 
015 Sic 27 
,010 Sic 28
.523
,321
.408
,146
,176
080
109
101
093
114
6.55***
2.95**
4.05***
1.58
1.55
Durable Manufacturing 
033 Sic 30 
020 Sic 33 
069 Sic 34 
014 Sic 36 
030 Sic 37
,665
,687
553
032
,539
065
080
048
095
067
10.31*** 
8.59***
11.59*** 
0.34 
8.05***
021
Trucking & Warehousing 
Sic 42 849 079 10.72***
Table 11 Continued
REGRESSION ANALYSIS OF CLOSED CLAIM RATES 
Dependent variable - natural log of closed claim rate per 100 employees
A
X Independent variables & se ___t
034
034
029
040
066
013
013
043
010
061
071
015
009
035
Wholesale & Retail Trade
Sic 50
Sic 51
Sic 54
Sic 55
Sic 58
Sic 59
Services
Sic 70
Sic 73
Sic 79
Sic 80
Sic 82
Sic 83
Sic 89
Government
Sic 91
Constant
,339
,441
,063
,049
n - 5,568
F (37, 5530) - 55.91***
Adjusted R2 - .267
080
208
188
265
348
558
.063
.063
.068
.060
.048
.098
1.27
3.29***
2.77**
4 . 44***
7 . 19***
5 . 70***
067
135
283
106
864
295
645
.100
.057
.110
.050
.048
.092
.116
0.67
2.35*
2.57*
2.12*
17.82***
3.22**
5.55***
5.38*** 
8.99***
means that 48.8 percent of all firms in the sample were located in the 
Detroit metropolitan area.
In regressions of this type, it is necessary to omit at least one 
category from each group of categorical variables to prevent overdetermining 
the system. In the case of location, the Central group is omitted, and the
other locations are measured relative to the Central value. Thus, in the
A 
case of Detroit, the estimated coefficient (ft) tells us that, controlling
for the other factors in the regression analysis (industry, ownership, and 
employment level), a firm located in Detroit had 7.7 percent more closed WC 
claims on the average in 1986 than if they were located in the Central group 
of counties.
The standard error tells us how much variation there is in this 
estimated relationship and makes possible the statistical determination of 
which estimated differences are "real," and which might be due to chance 
occurrences. Again in the case of Detroit, we see that the estimated 
coefficient is fairly large relative to the standard error of the 
coefficient (t statistic = 2.09). Thus we can reject the hypothesis that 
the Detroit effect is actually zero at a five percent confidence level on 
the basis of the evidence from this sample. This is indicated by the fact 
that there is one asterisk on the t statistic for Detroit, i.e. this 
coefficient is statistically significant at the five percent level.*
* Two asterisks indicate statistical significance at the one percent level, 
and three asterisks indicate .1 percent level, or one chance in a~~ 
thousand.
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The next estimated coefficient is for the Northern state region as 
represented in Figure 2 earlier. Examination of the table shows that firms 
-located in the Northern region experienced slightly over seven percent more 
closed claims per 100 employees than those in the Central. However, this 
coefficient is not statistically different from zero, since the standard 
error is greater than for Detroit, so we cannot conclude that the Northern 
region actually has greater claims incidence controlling for other factors. 
The Southern and Western sections of Michigan also show modest, but not 
statistically significant, advantages over the Central region. In the case 
of these counties, there is four to five percent greater claims incidence 
than for the Central part of the state. However, we cannot reject the null 
hypothesis that there is no difference based upon this evidence.
The last coefficient in this group is for the Statewide firms that 
could not be allocated to a specific county because they had multiple 
establishments in multiple counties. They show substantially higher claims 
incidence, about 31 percent higher than for the Central counties, and this 
difference is also highly statistically significant. There is no ready 
explanation for this finding.
Thus the impact of location on claims incidence is shown to be 
relatively modest. Only in the case of the statewide firms are the WC 
claims experiences substantially different. While firms located in the 
Detroit metropolitan area have about eight percent more closed claims than 
those in the central counties, other things equal, the differences in WC 
claims experience among the various areas of the state are not very
33
dramatic. This confirms the findings of the tabular analysis presented 
earlier.
The next group of variables represent the influence of employer size on 
the closed claim rate in 1986. The omitted category is those employers with 
250 to 499 employees, so all coefficients are measuring differences from 
this category. The smallest employers (50 to 99 employees) on the average 
had closed claims rates that were 50.7 percent higher than the reference 
group in 1986, holding location and industry constant. The next largest 
group, with 100 to 249 employees, had average claim rates 29.4 percent 
higher than employers with 250 to 499 employees. Both these differences are 
highly significant statistically.
For larger employers, the impacts are dramatic as well. Employers with 
500 to 999 employees had 10.0 percent fewer closed claims on the average in 
1986, and employers with over 1,000 employees had 19.6 percent fewer claims 
than the reference group of employers with 250 to 499 employees. The 
coefficient for employers of 500 to 999 employees just misses being 
statistically significant at the five percent level and the coefficient for 
those employers with over 1,000 employees is statistically significant at 
the one percent level of confidence. In both cases, the standard error of 
the coefficient is elevated slightly indicating more variety among those 
employers.
The gap between the WC claims incidence of the smallest and largest 
employers was approximately 70 percent in Michigan in 1986. Furthermore,
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it is apparent that the larger the employer, the fewer the claims on the 
average. It is clear that controlling for location and industry, employer 
has a ver dramatic imact on WC claims exerience.
The rest of the independent variables represent the industry of the 
firms being analyzed. The list parallels the 29 industries presented in the 
graphical analysis, except that SIC 35 (Industrial Machinery and Equipment) 
is the omitted category to prevent overdetermining the system. Most of the 
two-digit SIC variables are statistically significant, which means that the 
average closed claims rate for the industry is different from that of SIC 
35. These variables are present in the regression primarily as controls, to 
prevent the industry effect from contaminating the influence of other 
variables. There are a few interesting results here also, however.
The highest claims incidence rate is for SIC 42 (Trucking & 
Warehousing), just as in the tabular presentation earlier. The lowest 
closed claims rate was for SIC 82 (Educational Services) , which again 
reinforces the earlier findings. Construction industries are uniformly 
higher in claims incidence and wholesale and retail trade and services are 
generally lower than the reference group. Both durable and nondurable 
manufacturing industries tend to be higher in claims incidence than the 
reference group, although there are some exceptions.
In general, this multiple regression analysis confirms the important 
role of industry group in shaping employers' WC claims experience. 
Furthermore, the careful control of industry in the regression analysis has
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confirmed the importance of employer size in determining closed claims 
incidence rates. The analysis has also demonstrated that location of the 
-employer is not an important influence on WC experience.
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VI. SUMMARY AND CONCLUSIONS
VI. SUMMARY AND CONCLUSIONS
The analysis reported here has examined the differences among Michigan 
employers in the incidence of workers' compensation claims. It has used the 
closed claim rate for 1986 (number of closed claims divided by employment 
level) as the dependent variable. Independent or causative variables 
investigated include the location of the firm, the ownership of the firm, 
it's industry or sector, and it's size, as indicated by the number of 
employees in 1986.
The data came from a matched sample of 5,568 firms from two different 
administrative databases; one from the Bureau of Workers' Disability 
Compensation on closed WC cases, and one from the Michigan Employment 
Security Commission on employment level, industry, and ownership type. The 
sample is considered to be highly representative of all firms in Michigan 
employing 50 persons or more.
A tabular analysis was presented that identified industry and size as 
important influences on claims incidence among Michigan employers. Location 
and ownership type appeared to be insignificant in their influence on claims 
rates. A graphical analysis probed the impact of industry classification on 
claims incidence more closely for 29 industries for which the BWDC-MESC 
matched sample contained sufficient observations. Finally, a multiple 
regression analysis was performed that confirmed that industry and size of 
firm were the major determinants of claims experience among the sample of 
firms, with location playing a much smaller role.
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The simple bivariate tabular analysis, the detailed industry graphical 
analysis, and the multiple regression analysis all point to the same 
conclusion. There is an amazing variety in the WC claims experience of 
Michigan employers in any given year. This could be due to the fact that 
accidents and workers' compensation claims are inherently very unpredictable 
events, or it could be due to systematic employer behaviors or 
characteristics that affect the number of WC claims. In the former case, it 
should be possible to show that there is little stability in the claims 
rates for individual employers from year to year. That is, there is little 
correlation between the closed claim rates in adjacent years.
Data to test this proposition are not available for this report, but 
the data developed for the Disability Management Study mentioned earlier 
will make possible the analysis of this issue. Furthermore, the Disability 
Management Study also systematically probes employer behaviors and workforce 
characteristics to discover significant differences between employers 
characterized by low claims incidence and those plagued by high claims 
incidence. The analysis presented here has raised a number of interesting 
policy questions, the Disability Management Study should help to answer 
them.
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